Reduction in the platelet count is widely recognized as part of the dyshaemopoietic pattern in megaloblastic anaemia. The possible presentation of a megaloblastic anaemia as a haemorrhagic diathesis due to thrombocytopenia is, however, much less commonly appreciated and forms the subject-matter of this communication. Six cases were seen by us over a three-year period and three others are included by courtesy of Dr. J. L. Markson of Stobhill General Hospital, Glasgow.
Cases
The outstanding clinical features and relevant laboratory data are presented in Tables I and II , the cases being grouped according to the final diagnosis made.
Haemorrhagic Features.-All the patients were either admitted to hospital because of a haemorrhagic syndrome or developed haemorrhagic features of alarming degree shortly after admission. The main source of bleeding varied, but in each the history and clinical features also revealed evidence of a generalized haemorrhagic tendency. In Case 1 haemorrhage was from all mucosal surfaces. It was excessively severe, and was associated with a puffy pallid appearance and an initial lack of response to vitamin B12 and folic acid. At the time the clinical state even raised the possibility of leukaemia, and myeloid hyperplasia (described later) lent some support to this suspicion. Three cases had haematemesis and melaena (Nos. 2, 5, and 7), and in two of these there were also epistaxis and purpura (Cases 5 and 7 Cosnett and Macleod (1959) . In a study of retinal haemorrhages in anaemia they demonstrated the association of such haemorrhages first with megaloblastic rather than with the iron-deficiency anaemia, and then, in the megaloblastic group, with low rather than with normal platelet counts.
Biermer actually observed a high incidence of retinal haemorrhages and cutaneous petechiae when he gave his description of pernicious anaemia in 1872; he also commented on occasional severe gastro-intestinal bleeding and genito-urinary bleeding (quoted from Bisgeier, 1954) . Minot (1918) commented on thrombocytopenia and observed that " the development of purpura haemorrhagica in pernicious anaemia, even though it be manifested by only a slight oozing of the gums, is a serious symptom." His comment related to prognosis rather than to any acute episode. He did, however, describe one case of extensive serious purpura haemorrhagica, but did not mention bleeding from mucosal surfaces. Dyke and Stewart (1931) actually emphasized the absence of bleeding in five cases of pernicious anaemia with thrombocytopenia, and a similar observation was made by Schwartz (1944) . On the other hand, alarming bleeding occurring as epistaxis and attributed to thrombocytopenia in pernicious anaemia was reported by Torrey (1933) and by Bisgeier (1954) . In the latter instance the patient also presented severe bleeding from the gums and gross haematuria. After administration of liver extract the platelet count rose promptly to 375O000/c.mm. and the bleeding stopped. Revol and Payen (1953) , trying to assess the incidence of haemorrhagic complications in pernicious anaemia, found two instances of a haemorrhagic syndrome in 82 cases, and one of these had severe thrombocytopenia. Davis and Brown (1953) state in relation to pernicious anaemia that platelets are usually reduced in number but seldom below 50,000/c.mm. They record the occurrence of retinal haemorrhages in about 5% of their cases, and of haemorrhage in the brain, skin, uterus, and rectum on rare occasions. They also mention the occurrence of haemorrhage in steatorrhoea, especially non-tropical sprue. They do not clearly relate bleeding to thrombocytopenia in any of these instances, but discuss platelet deficiency, anoxia, and low " prothrombin levels" as probable contributory factors. Among standard textbooks, Whitby and Britton (1957) comment that platelets are always reduced in severe cases of pernicious anaemia, and hypoprothrominaemia may occur. Wintrobe (1956) writes that in severe vitamin-B12 and folic-acid deficiency there may be a thrombocytopenia of less that 100,000/c.mm. and this may on occasion be associated with purpura and an increased bleeding-time. De Gruchy (1958) also records thrombocytopenia in megaloblastic anaemia but remarks that it is rarely severe enough to cause haemorrhagic manifestations. It is, however, current postgraduate teaching in several centres that severe haemorrhage due to thrombocytopenia constitutes almost the only presentday hazard in megaloblastic anaemia and requires blood transfusion.
The possible severity of haemorrhage in megaloblastic anaemia and its association with thrombocytopenia is clearly borne out in the present group of cases, and the emergency of the situation to the point of requiring blood transfusion is readily appreciated. It is noteworthy that megaloblastic anaemia was scarcely suspected of being the underlying cause of the bleeding until the peripheral blood picture raised suggestive evidence or the marrow puncture had been performed.
In all the patients, treatment with vitamin B22 and/or folic acid brought about cessation of haemorrhage and complete haematological recovery. Whether or not steroid therapy when it was given contributed to stopping the bleeding is a matter of surmise, but it is probably more rational to use steroids judiciously than to damp responses with excessive blood transfusion. "White leg" developed in Case 6 when the platelet count was over 800,000/c.mm., and a coronary infarction in Case 4 at the time of platelet rise (total platelet count not done). Both had predisposing causes in pregnancy and atheroma respectively, but thrombocythaemia may have been a contributory factor in these thrombotic complications. Vitamin C was given empirically in Case 1 and Case 3 because of the emergency, but there were no grounds for suspecting vitamin-C deficiency. It is of interest that the haemorrhagic episodes recorded occurred in several varieties of megaloblastic anaemia-Addisonian pernicious anaemia, megaloblastic anaemia of pregnancy, malabsorption due to steatorrhoea, and megaloblastic anaemia associated with primidone administration. This supports the conception that thrombocytopenia is part of the dyshaemopoietic state produced by lack of vitamin B12 or folic acid and is not an independent feature. Other factors may have contributed to the haemorrhagic tendency, but unfortunately they were not investigated in any detail in our patients. Hypoprothrombinaemia has been described in pernicious anaemia. In itself it is unlikely to be severe enough to account for haemorrhage (Warner and Owen, 1942) , but it can form a contributory cause. Where intestinal malabsorption exists lack of vitamin K may likewise contribute to a bleeding tendency.
These cases are reminders that post-partum blood loss, epistaxis, haematemesis, haematuria, and confluent purpura can have as their basis a megaloblastic anaemia. Thrombocytopenia is a significant factor in accounting for the bleeding and, like the anaemia, is corrected by vitamin B12 or folic acid. The condition is initially critical and usually calls for blood transfusion before haematinics can take effect.
Summary
Nine cases of haemorrhagic emergencies found attributable to thrombocytopenia associated with various forms of megaloblastic anaemia are described. Eight of the patients required blood transfusion and subsequently recovered on vitamin-Bll or folic-acid therapy. One responded to vitamin B12 but died with a coronary infarction.
